Liquids were directly applied onto the devices using a pipette as shown in figure S1 . The droplet volume was typically 60 µl-120 µl covering the entire graphene/Si area. The analytes were exchanged by rinsing the chip with solvent and blow-drying with nitrogen. This was repeated up to 24 times over a period of 2 months. When the GDS response drifted it was possible to recover the pristine electrical parameters simply by heating to 200 o C in ambient.
C in ambient.

Device parameter extraction
The electrical characteristic of the Schottky diode (SD) is based on thermionic emission theory. According to this model, the current-voltage (I-V) relationship is given by 1 :
where is η the ideality factor, q is the electronic charge, k B is the Boltzmann constant, T is the absolute temperature, V D is the voltage applied across the junction and I s is the reserve saturation current. I s can be expressed by:
where A is the effective contact area of the diode, A* is the Richardson constant which is equal to 112 (1) can be written by:
It can be rewritten in terms of current density J (I/A). Thus,
where,
Differentiating equation (4), we can obtain
To evaluate ϕ B , equation (1) also can be rewritten as a function H (J) 5 :
The ideality factor of a diode is a measure of how closely the diode follows the ideal diode behavior on a logarithmic scale and it can be extracted from the slope of a plot of dV/dJ versus 1/J and R s from the y-axis intercept. The linear relationship between dV/dJ and 1/J for the n-Si graphene diode sensor (GDS) and p-Si GDS at room temperature is shown in figure S2(a) , indicating the validity of an equivalent circuit model with a diode and a serial resistor. Using the η value determined from equation 
Noise
The sensor noise can be calculated using the relative resistance change in the baseline of the rootmean-square derivation as following equation,
where x i is measured data, x is corresponding value calculated from an exponential fit 8 , and N is the number of data points. In this study, we took first hundreds of points during the N 2 purging step just before the gas introduction. Figure S3 shows the time dependent sensor response of CVD graphene in a field-effect transistor (GFET) configuration. The value of signal-to-noise (SNR) was 32 when the device was exposed to 10 % NH 3 . It shows less sensitivity compared to graphene/Si GDSs (Fig. 5c ) which has a value of 37 at 1 % NH 3 . Figure S1 . Photograph of an electrically connected GDS device with liquid analyte under probe station. 
